Introduction
Admiralty Bay is the largest embayment located in King George Island, South Shetland Islands, which presents characteristics of a fjord, with a branching system of inlets and is an Antarctic Specially Managed Area (ASMA #1) (Leal et al., 2008; Valentin et al., 2010) . About 1300 species of benthic organisms are known, including 35 species of fi sh of 24 genera and 10 families, where Notothenia rossii and Notothenia coriiceps are in the four most abundant species (Skora & Neyelov, 1992; Siciński et al., 2011) . The two species have different adaptations to the water column. N. coriiceps is demersal and sedentary, feeds on benthic organisms, undergoes dormancy and metabolic suppression during winter (Campbell et al., 2008) . N. rossii is semipelagic, migratory and feeds on water column prey during the summer months (Barrera-Oro, 2003; Campbell et al., 2008) . The present study aims to investigate levels of plasmatic glucose, triglycerides, cholesterol, total proteins and albumin in two Antarctic fi sh species, N. rossii and N. coriiceps, at three different sites in Admiralty Bay. The studies were carried out to establish a baseline data for biochemical biomarkers and to understand the effects of climate change and pollutants on biological response of Antarctic organisms for monitoring Admiralty Bay. This is one of the goals in Antarctic Environmental research of the Brazilian National Institute of Science and TechnologyAntarctic Environmental Research (INCT-APA). 62° 10' 03.5" S 58° 26' 59.8" W; close to penguin rookeries), Punta Plaza marine environment (PP; 62° 05' 26.9" S and 58° 24' 11.9" W; at least 8 km from penguin rookery), and Refuge 2 (R2; 62° 04' 24.1 S and 58° 25' 19.2"; in the Mackeller Inlet near a glacier). In addition to these three areas, sh specimens of the two species were collected near the oil tank at EACF using shing net. e data obtained for these samples were not used in this study, as the level of stress of the sh caught using the shing net is very high compared to hook and line shing.
To minimize the e ect of stress on sh specimens, the blood collection was done in less than 60 seconds a er the sh was removed from the water. e blood samples were collected by caudal vessel puncture with a heparinized syringe. e samples were centrifuged for 10 minutes at 2,000 g, e plasma was transferred to cryogenic tubes and frozen in liquid nitrogen. Plasma levels of glucose, triglycerides, cholesterol, total proteins and albumin, were determined using reagent kits of Labtest Diagnostic S/A. e spectrophotometer readings were carried out using a BMG Fluostar microplate reader on 96 wells microplates.
e statistical analysis to compare the sampling sites of each species was done by one-way ANOVA followed by Tukey a posteriori multiple pair wise test. Di erences were considered signi cant for p < 0.05.
Results
Plasmatic glucose, triglycerides, cholesterol, total proteins and albumin levels of N. rossii and N. coriiceps from three sampling sites are summarized in Figure 1 . In N. rossii the glucose, TG and cholesterol levels in R2 were signi cantly higher than ECO and PP, where as total proteins levels in R2 N. rossii were lower than PP. e plasmatic levels of glucose, TG and cholesterol in N. coriiceps of the three sampling sites were not signi cantly di erent, but were observed lower plasma total proteins and higher albumin levels in N. coriiceps of R2.
Discussion
ECO inlet is close to a large penguin colony under ornithogenic in uence; R2 is located in the Mackellar inlet and close to a glacier; whereas the PP is far from Penguin rookeries, glaciers and scienti c station. e di erences in these three environments were not able to modulate the plasmatic levels of glucose, TG and cholesterol in N.coriiceps, but the same was not observed in N. rossii.
e di erence in the results for the two sh species could be due to functional capacities, which di er according to their lifestyle, and in turn de nes their tolerance to environmental changes (Bilyk & DeVries, 2011; Mark et al., 2012) . Glycaemia has been used to indicate stress in sh (Pankhurst, 2011) . The glucose metabolism has been considered of secondary energy importance, even though tissues such as brain, kidneys and gills have high glucose consumption (Enes et al., 2009 ). e branchial tissue of Antarctic sh has elevated oxidative potential for glucose, compared to monounsaturated fatty acid (Crockett et al., 1999) . is way, the glicemia rise in vertebrates has been associated with energy demands " ght to ight" reaction (Pottinger et al., 2000) . e hyperglycaemia of N. rossii in R2 is not clear, but must be related to speci c energy demands, inherent to the local marine environment, and must be the aim of future studies.
e lipid transport in sh is similar to that of mammals. The very low density lipoprotein (VLDL) is the main carrier of TG (Nanton et al., 2006) . e high levels of TG and cholesterol in N. rossii at R2 can be an indication of high levels of the VLDL. Hepatic, muscular and cardiac tissues of Antarctic sh have elevated oxidative potential for monounsaturated fatty acids and supports an energy metabolism based on lipid (Sidell et al., 1995) . e cause of the higher plasmatic TG at R2 is not clear, but may have a relation with N. rossii feeding behavior. e Antarctic krill is part of N. rossii diet, which is capable of migrating vertically in the water column and feeding on this crustacean during the summer. e presence of elevated levels of uoride in the krill carapace may have a relation with higher glucose and TG levels observed in R2. Fluoride studies with nonAntarctic organisms showed that this halogen is capable of increasing the blood levels of glucose and lipid.
The albumin concentration in the fish blood is low and absent in some cases (Metcalf et al., 2007) . e main physiological function of this protein includes the transport of fatty acids, ions and coloidosmotic pressure control. ese di erences can be related to the di erent physiological and environmental characteristics. Taking into account and comparing the base line data between the two species may be N. corriceps shows advantages in being used for bioassays for selection of biomarkers and monitoring programs. 
